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CnococJ 3aKaH^2BaHiiH cTpoiiTejCbCTBa CKsasHH, BKazraaioT b 
ceta pa3flejn>HHa cnycK b cKBasusHy (II) a repweTBraoe coe- 
WRenne b nocjieflHeg kojiohhh otfca^imx Tpyd (2) h xboctobe- 
Ka (3) c cajEbTpoM (4). Eepea cnycKOM b craaKHHy (II) no 
tieHLmefl rzepe o^Hy H3 Tpyd (12) XBOcTOBHfca (3) c ganBTpoM (4) 
npoffiarapyBT c 0<5pa30BaHaeM no ueHHaefi nepe jusyx npoaojiB- 
HHX ro£p (13) H i paji Hfi^ pgqe CKHX kohuob (25) c pe3B<5auE (26), 
IIpo^ktbbhhB njnacT (18) 3arew bckdhbsidt h nocjie cnycna b 
Hero XBOCTOBHKa (3) npopmBHjno Tpydy (12) pacnmprnDT aro 
3aKpenjieHHa XBocroBUKa (3) b cKBaHHHe (II) a paaodmeHHH Ee- 

npO^yKTHBHHX BJiacXOB OT np O^yKTHBHHX* 
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CDOCOB 3AKAffDI3AKH5i CTP0MTEHECT3A CKBA2KHH 

OdJECTL T6XHHKU 

Id3o6peTeane othochtch k dypeHmo, a meHno - k cnocody 
3aKaHHBBaiuw cTpoirreJiBcraa cKsasHra. 
5 HandoJiee aoi-eKTHBHO HacToamee n30dpe?eHne mokt (3htl 

HCn0JZB30BaH0 B CKBSSHHaX, HUeSQHX rODE3 OHTaJlLHHU rqacTOK 

cTBOJia, npodypeHHHii b dpoj^kthbhom njecTe, a taxae b cjiy- 
nanx, Kor^a HeseJia?eji£HO yMeHunaTB aaaMeTp craaEHHH, h npz 
Hajurcni! yqacTKOB b HfiTepsaJie ycTaHOBKH XBocTOBEica, cJiosea- 
10 ehx cxnaOocueMeHTiipoBaHHHM2 nopo;naMH, me HMem* MecTO oOBajm 
nopoaa, KaBepHosHHe sohh h 30hh norjiomemiH npoaHBo^iHofl sra- 
koctk, o&tcho nepefcpNBaeMHe npoMesyroHHHMH kojiohhbmh Tpyd 

HOT KOJIOHHaMH - " JieTJHRZNM* » 

IlpejmrecT^yanaS ypoBeHB tcxhhkh 

15 DpH 3aKaHqHBaHffia CTpOBTSJEBCTBa CKBaEHKH HSOdxoanMO 3a- 

KpeEHTi ee cTeaay b iiETepaajie npoayKTEBHoro miacTa, <iTodH 
npejioTBpaTHTB odBajnffiaHHe nopojm e, KaK onejicTBHe sroro- 
yxyjtmeHEe nocTymieHiw npo^Ktmn b cKsasHHy H3 bpo^kthbho- 
ro aaacra. itnn 3td2 nejm b 30He nponyKTBBHoro iuiacTa craa- 

20 shhh ycTaHaBJniBas>T xboctobhkii c $miiTpaMiw KpoMe Toro, b 
EHTepBaJie ycTaHOBKH xboctdbhkob c ogroypaMH nacro Bcipe^a- 
dtch 30HH owroaHemfi, TaKHs KaK Hajnraie KaBepH, od3ano3 no- 
po^i» BOsonpoHBJieHEH, uorjiomeaEe npo^HBO^HoS eiuucoctii, npa- 
MHKaHne k npo^yKTHBHOwy iuiacTy Henpo^yiCTHBHux ysacTKOB cum 

25 npepHBame ero Tam© y^acTKaMB. B stzx cxpiata HeodxoaHMo 

HaaeSHO pa30dmETi JKasaHHHe y^aCTKH Z 30HH ot BpO£yKTH3HO- 

vo n^actra. Bee sto TpedyeT dojajaHX uaTepzajn>HHX 3a?paT 2 
npTOeEeraw ccenaaJiBHoro cjiosnoro odopyjcoBaHHa. 

H3secTHH Tpn npHummnaJEbHo oTjmasjiiEXCH spyv ot ^pyra 

30 cnocoda ycTaHOBKH xbo ct obhko b c fejrbTpauH, npaweHneMHe npn 
3aKaflraiBaa2B cTpoiiTeaBCTBa cKBazHH: noOTecna na ueweHTHcii 
xaMHe, Ha kjeqhmx 2 Ha onopHoS noBepxHocTH ("CnpaBoraEi; 
no KpeiuieHED HecpniHHX z ra30BHX CKBaEHH" , A.K.EyjiaToa, 
1981, c.I37-I46h 

35 Qyn> cnocoda ycTaHOBKH XBocToazKa c gjanMpoM Ha iie- 

MeHTHOM K3MH& 3aKjnraeTca b no^tewe TaMBOHasEoro pacTBopa 
aa bcd jumny XBOCTOBHKa, yiepEEBaeMoro Ha Becy dypHjn>HH?4ii 
Tpydauia, y^aJieHHn TaMnoaaKHoro pacTBopa, no^Haxoro BHme 
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XBOCTOBKKa, D OTCOeOTBeHHH OypHJILHHX Tpjn5 OT XEOCTOBHKa 

tojibko noane oOpasoBaEaa b saTpydHOM npocTpaHCTBe neMeuTHo- 

TO K3MHH. 

IIOflBeCKa XBOCTOBHKOB C CHJILTpSIME Ha KJIHHBflX OCyiaeCTBXH- 

5 . eTca TOjn»KO b odcaKenHOta cTBOJie cKBasHHU, rae HeT H3H0ca 
BHyTpeaHefl noeepxHocTE odcaninoc Tpyd, nyreu saRnaaaBaaaJi 
XBOCTOBKKa n"P™™, pacnoaoseaHHua Ha Ka?yKHo2 noBepxHO- 
cra noflBecHHX ycipoiicTB. KOTopae m*x b KunoeBoft mceko- 

JIOHHHB 3a30p. 

10 3tot coocod HenpflaeHms npn uanHX teeHee 30 mm) Koraae- 

bhx saaopax, earn cnycR xboctobbbb conpjrseH o npopadoTRoa 
' owiosHeHHoro ctbojb cxBasam d pacxaEmaHHeM xBOCTOBiuca, 
Koraa BHsrpeHHJW noBepxHocT* odcaaBoSl kotohhh, b RCTopofi 
njBHHpyeTCH ycTaaoBKa, meet HeaonycTauHtt zbhoc. noma Bee 

15 xBOCTOBEKa c fantTpoM opeBffliaeT 1000 kH. 

noiBecKy xbootobekob Ha ynope ocymecTB/wDT Ha ct3HH- 
oHapHHX racTKax cKBasHHH. rae yae odpaaoBaaa onopaaa no- 
BepxHOCTi, b KanecTBe Koiopofl Hcnojn,3yDT: apoio^uca BHyrpE 
naipydKOB, DDHcoeEHHHeMUX k HZKHeuy ROHay npejowmea kmoh- 

20 hh* sepxHHfi rohbii pauee cnymeHHoro XBocTOBHKa; aoay aepe- 
xoaa ot dojnanero anaMeTpa k MBHMEHy npn jrayxpaaMepHofi Bpo- 
Mesyro^ofi KOJioHHe , ROTopoS odcaaeaa cKBa^aa. 3tot caocod 
□pHueHHM anmn, npn ycJioBHHX cnycKa XBOCTOBEKa ao awaBBofi 
TXJ 6xw. Bane nojBecHoe ycTpoftcTBO XBocTOBHKa He aoflaeT 

25 no ynopa a He cpadoTaeT. 

HajocTaTRaMH yKasaaHHX cnocodoB ycTaHOBRfl xboctobhkob 

C CHJILTpaMn npH 3aKaOTBBaHBH CTpOHieJISCTBa CKBaSHHH flBTO- 

DTca-cyseHBe apoxojmoro ceieBHs cKsaiEHH as-sa neodxosmo- 
cth npaueBeHM Da**MBHHfWB& h nojtBecHHX ycTpoHcTB, koto- 
30 pae onycRaur BHyrp* yse odcaseHHoa cRBaraaH, nrtxwoon 
npmeHeHiw cjioshkx no KOHCTpyKoaa pa 3 *eflHHHTeJiefi a noitBec- 
hhx ycTpoflcTB, a laRae orpaasieaHOCTB npaMeHeHaa, odycjioB- 

ZBBBBJl B03M0SH OCTKD DOJXBeCKE XBOOTOBEKOB TOJIiRO B OdCameH- 

nm ctboj* cKaaaaHH UpoMe cnocoda ydaHOBKH aa neMeHTHOM 
35 saHHe ^ oMe Tor ^ HeaocraTKOM cnococja DOjtBecKn xboctobhkob 
c Auupaiu Ha aeMeHTHOM muse ABJiaeTca HeodxoMMOCW 

UeWeHTHpOBaHBH XBOCTOBHRB. TTO CBHSaHO C dOJOEHMH aaTpaTa- 
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mh ueMeHTa n Bpenezz Ha nposejieHne padoT 2 o^nnaHiie 3a?Bep- 
jieBaRMH neMeHTHoro pacTBopa. Ilpa stom HeodxojmMO ocymecTB- 
jihtb nocTOHHHyD npoMHBKy cKBaxHHH nocJie neweHTnpoBaHHH 
xBOCTOBKKa b Te^eHHe Bcero BpeweRa oxamaHM 3aTBep£eBaHHH 
5 neMemHoro pacTBopa c onsoBpeMe hhhm BpamenzeM dypaai>H02 
kojiohhh. DpsiTOM, padoTe no ueweHTHpoBaHiffi) xboctobskob npH- 
cymn aBapm, Taxne, Hanpmaep, KaK: HeB03MOKHocTB oTcoenflHe- 

HZH KOJIOHHH <5ypHJH>HHX Tpyd OT XBOCTOBKKa, BCJXeflCTBJae npHMe- 

HeHHR pesBdosnx pa3T»ejrEHHTeJiefl; npopesarae odcajiHHX Tpyd e 
10 3adypnBaHHe HOBoro ctbojei npia pa3dypHB3 hitm ochhctkh e y3JiOB 

coeOTHeHHS ceKUHfi Tpyd h jipyrax. 

KpoMe Toro 9 BHnojmeHEfl padoT do uei^eHTHpoBaaffio 

XBOCTOBHKa HeodxoszMa cooraeTCTEymmflg Texronca (neMeHrapo- 

BOTOne arperaTs) n dpOTajjH pado*mx. 
15 Eqe oehhm HejiocTaTKOM BToro cnocoda HBJraeTCH HeB03M0s- 

HocTi ero npraeHeHHH npji najmran 30H norjiomeHra b HKTepBajie 

yCTaHOBKH XBOCTOBHKa. 

IbBecTeH Tarae cnocod 3aica*raBaEHH cTponTejiBCTBa CKBa— 
shh (su 9 A v 1659626) , BKJmraniiHfl B ceda hsojottotc) 3oh ocjiok- 
20 Herafl dypeHHH, pacn 0 Jiose htthx Bume npo^yicTHBHoro BJiacTa ao 
ero bckphtzh , cnycK b cKBaraEy kojiohhh odcajiHHX Tpyd c 

$HJU>TpDM— XBOCTOBHKOM H UBHTpaTOpaMH , 3aD0JIHeHHe $H^LTpOBO& 

30HH CKB3HEHH BpeweHHD saKypopHBSMUZM MaTepnajiOM h neMeHTH- 
poBame kojiohhh odcajHHX Tpyd npH re jwe thhhom passejtHHeHHH 

25 DOJIOCTH QHJILTpa -XBO CT OBHKH OT DOJIOCTH KOJIOHHH HepeMITlKOC, 

pa3pymaeMofl nocJie ee neMeHTHpoBaflHg. 

3tot cnocod He odecne^maeT HanesHoro pasodmeEM npo- 
jjyKTHBHoro miacTa ot nepeMesanmoccH c hhm Henpo^yKTKBHHX 
yqacTKOB a BHmejresama ot npoayKTHBHoro njiacTa He npojjy kthb— 
30 mrg ropmoHTOB, BCJiejicTBHe HenooiHoro ynaJieHra dypoBoro pa- 

CTBOpa H3 HajLEORHHX Z ropH30HTaJTbHHX yHECTKOB CKBaKHHH, B 

kotophx npoacxoOTT ocaTOeHiie TBepffofl ce3H B3 dypoBoro pa- 
cTBopa npn ero mspKyjwmiE. 3to ycyrydjmeTCH HenojiHHM yaa- 
jieeaeM rotHHUCToS Kopra, a b aecTax yuajieHEH ee nosHmaeTca 
35 onacHOCTB odBaJinsaHaH nopos, tto TaKse cmisaeT Ka^ecTBo 

H30JggE3 DJaCTOB. 

KpoMe Toro, hb yKa3aflHHX y^jacTKax cfcsamHH He yaaeTCH 
HajwiesamffiA odpa30u ueHrpspoBatB 3KcnJ3yaTaiiHOHHyio KOJioHHy, 
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ocodeaHO b cjiadocneaeHTzpoBaHHicc nopoaax, Z3-3a BflaBjmBa- 
hhh ueHTpaTopoB b 3Tj r nopow, ^to npenHTCTsyeT no;gr<ieHxao 
paBHOMepnoro no rojnpme CTeHKZ neMezTHoro KOJiHia, 

Qje ojshzm HeaocTaTKOM aToro cnocoda hbjihctch dJioKzpo- 
5 Baaae toctz npoayKTHBHoro Macra xxeueRrmu pacTBopoM t no- 
CTynarozM b $mn>TpoBys 30H7 ckb3hhhh npz neMeHTzpoBaHnn ko- 
jioheh odca^HHX Tpyd, BCJieflCTBHe BHnaaeHHH h HaKoimeHHfl Bpe- 
ueHHo aaKynopuBaHsiiero uarepnana b HZKHefl (johho2) ^zacTH ro- 

pH30HTaJIBH0rO CTBO^a OPH 3HaHHTeJILH0fi erO npOMEeHHOCTZ Z 

10 odpa30BaHM nyotOT b BepxHefl ^sacTit ctbojh; ROTopue sario;iHH- 
jDTCH msuewrsm pacTBopoa npn neMeHTzpoBamz odcajiffHT ko- 

JIOHH. 

Hazdwiee 6mzm& no Texmrcecjcofl cymaocTn k 3aHBJweM0- 

My HBJTHeTCH CBOCOd SaKaBTOBaHflg CTpOHTeJIBCTBa C K B aBg HH 0 

15 ropn30Hrajn>HHM y^acTKOf-i cTBOJia, npodypeHHHM b npo^yKTHBHOM 

nJiaCTe t .( Baker Hugbes, USA "Baker Hugbes technology forum", 
Com, 6-11 , 1991, c. 25-25) 

BictaramzS b cedk cnycK b cKBaKZHy Ha rcojioHHe odcaaHHX Tpyd 
XBOCTOBZica c npeaBapzTeJn>Ho nep^opzpoBaHHHM fysurbypcx, pasod- 
20 mefflae saxojtoHHoro npocTpazcTBa b 30He npo^KTHBHoro njiacTa 
o? BHrneJiesamax z nepeuesaamixcH c hzm HenpojiyicTM hhhx njiacTOB 
EapTSHHMH uaKepaMH h news HTHpoBaHHe kojiohhh odcaj^HX Tpyd 
BHrae XBOCTOBUfca c $zje>tpom c uomoiuled neweHrnpoBOTOOfl My$ru. 

OCHOBHHM HCHOCTaTKOM 3T0r0 CDOCOda HBJHeTCJl TO, HTO C 

25 nowomiiK) naKepoB z qeMeHTzposaHZH HajcnaKepHoro icojimeBoro 
npocTpaflCTBa He odecne^ZBaeTCH Haaeraoe pasodmeHze 3ekojioh- 
Eoro npocTpaHCTsa b 30He npojjyiCTHBHoro miacTa ot Binnejiesa- 
mzx z nepette aaanpix cg c hzm Henpo^yKTHBHUX miacTOB, ocodeH- 

HO B BSpeXOSHHX 30HaX CTBOJia CKBKZHH C BBpTZKaJIiHOrO Ha 

30 ropz30HTajn»Hoe HanpaBJieHiie , BCJieacTBze aenojiHoro 3awemeHZH 

dypoBoro pacTBopa ueMeETHHM. 

KpoMe Toro, nanepE z3-3a uajiofi sjizhh He MoryT HaaesHo 

nepeKpHBaTL KaBepH03HHe 30Hh, icorna zx jmHeflime pasMepu 

npeBffinaDT jiZHeflHHe pa3Mepn n OBepxH o cth ymiDTHeaafl nanepa. 
35 3to ycyryfimeTCH b cgBamzax, bckphbiuzx oaadocneMeHTzpoBaH- 

HHe nopojm, rae ZMex>r MecTO odBajm nopow, ocodeHHo, nocjie 

npOMHBKH CKBaSZHH Z yiMeHUH C ee CTeKOK KOJELMaTailZOHHOfi 
KOpKH. 
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B ocRosy HacTDJmero E30dpeTeHBH nojroseEa 3aaa*ia co- 
3jraHEa cnocoda 3aKaHH£BaHaH CTpoETejn>cTBa cKBaraH, kotophS 
odecne ,, iHB£ui dn HcUiesHoe pasodnerae npojcTKTHBHoro djectc 
ot BHmejiesamnx e npHMHKasmEX k Heuy HenpojjyKTEBiiHX y^acTKOB 
5 npa HanHH 3 hex 30H oonosHeHM dypeHEH JErtoro arena h npo- 

THHeHflOCTH. 

PacKpKPKe H3odpeTeHHfl 
Do cTaBJie hhhh 3aaa*a aocTEraeTCH Tew, hto b cnocode 
3aKarrai3aHiiH c TpoBTe jn>CTBa CKBaEHHii, BKjnraannieM b ce&i bckph- 
10 TEe npojQTKTHBHoro njiacia, cnycK e ycTanoBiqr b cKsaKEHe xo- 
jiohhh odca^HHX Tpy6 b XBOcTOBZKa c ©MiTpoM c odecne^eHEew 
ex repweTOTHoro coejyaHeHHH ueEay codoft,E pa30dmesBe Henpo- 

JCTKTEBHHX y^CTKOB OT Dp 0 Jjy KTEBHHX » COrjaCHO B30(3peT6HEB f 

cnycK b cKBasEHy kojiohhh odcasHHX Tpyd b XBOCTOBEKa c ccejilt- 
15 pom ocymecTBJiHDT pa3jiejn>H0 t a hx reptieTH^Hoe coeOTHease 
ocymecTBjmOT b cKBasHse f npn 3tqm no MeHLmefl uepe ojiny E3 
Tpyd XBOCTOBEKa nepea ero cnycicoM b CKBasBHy npo^njinpyioT c 
odpa30BaHHerj no mnmeft wepe OTyx npoaojn>mix rocbp h itoteto- 
panecKEx kohuob c pesBdaMa, a nocne cnycxa XBocxoBHica b 
20 cKEasHHy npocpEJiBHyrc Tpydy pacnmpfroT ;yw ycTaHOBKE xboctobe- 
Ka b cKBasEHe e pa306meHHH Hecpo^yKTEBHUx nJiacTOB ot npo- 

^yKTEBHHX* 

Upe^JiaraeMoe E30(5peTeHBe no3BOJiaeT 3a ctct eckjeehgheh 
npEueHeHEH jym ycTaHOBKB xbdctoeekdb 0 cajiMpauE KOHCTpyx- 

25 tebho - cjioshhx pa3ie;piHETejiefi e no^Becffia ycTpo2cTB, a 
Taicse naKepos jwk pasodiceHBH mbctob ynpocTBTB ste padora 
b odecne^iETB dojiee KajjexHoe pa3odmeHEe HenpoayKTBBHiix njia- 
ctob ot npo^yKTEBHoro anacTa, a tslkeb nepexpHTae 30H ocjioe- 
HeaEfl (Kaaepn, odBanos nopojm, nJiacTOB c aHo?isa^BHo bhcokem 

30 BHyTpEnJiacTOBHM saBJieHEei:, Boao-ra 3 o-np oHBJie hii£ b ^pyrnx) 
jrodoS npoTflxeHHocTH. IlpB 3tom HaEdaranBfl agdbexT aocTHraeTcs 

B H3JEUI0HHHX CKBaSBHHX Z B CXBaSEHaX C T OpE 3 OHTHJIi HHM yHaCT- 

kom CTBOJia t a TaKse b Tex cjiy^aax, xoraa npoTJiseHHOCTB 
yica3aHHHX nJiacTOB z 3 oh He D03BDJiaeT nepexpHBaTL ex naxepa- 
35 me j a ixeMeHTHpoBaflEe He odecneTOBaeT HaaesHoro pa3odmeHEH. 

KpOtW TOrO, yCTaHOBfd XBOCTOBEKa C CTEJTbTpM C EOMOIUBD 

npocmJiBHHX Tpyd no cpaBHeHED c bsbscthhu cnocodoa, corjstc- 
" ho xoTopoMy 3Ta onepaoEH ocymecTBjmeTCH nyrew iieweHTnpoBa- 
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H2H XBOCTOBJHCa, D03BOJWeT CHH3HTB pacXOH IieMeHTa, COKDSTHTB 

Ep9HH Ha ycTaHOBKy, TaK K2K OTuajiaeT Beo6xo^mocih b oeh- 
jiaHHH 3aTBepieBami£ neaeHTHoro pacraopa n ncno^BsoBaHnii 
juih 3Toro cneuEtaai>HHX dpsrajt pabo^iax. 

5 B 0&HOM 23 BapzaHTOB BHD0JIH6H2E B3D(5peTeHIIE nocjie 

BCKpHTHH npOJO'KTJlBHOrO DJiaC?a B CKBaKHf?/ cnycKa^T XBOCTO- 

bek c cnjr&TpoM i! y c Ta H^BJiEBaDT ero b upojjyKTHBHDM imacTe 
nyreM npraaTBH no laeHuseS Mepe o^hoH npo&uaflofl TpydH npn 
ee pacnmpeHM k cTemte CKBaxHHH, a 3aTeu b ckbbkfh7 cnycKa- 
10 DT KOJIOHHy OtfcajKHHX TpyCJ, EHKHHfi KOHeil KOTOpOfi repraeTOTHo 
COeOTHHDT C BepXHEM KOHUQM XBOCTOBEKa. 

npamiaraeuHa BapnaHT BUDOJiHeHHH H3o6peTenra no3BOircer 
yCTaHaBMBaTB xboctobhk b aeodcaseHHCM ctbojk cKBasHKH, 6m- 
roocapff HeMy ocSeoneiZBaeTCfi HaaexHoe pa306meKiie upo^yKTZBHo- 
15 ro njiacTa or BHrneaeasammc aenpo^yKTZBHHX naacTOB, npe^orapa- 
maeTCH cyKeane ^naMSTpa cKsamaH h cHzsaeion pacxon oticajj- 
hhx Tpyti. 

B ApyroM BapaaaTe bhoojihoheh H30(5peTeHra b Ha^ajie b 
cKBaKHHy cnycKaDT jlo npojjyKTHBHoro MacTa u ycTaHaBJWBaro 
20 KOJioHay odcajHHX ipyd, a saTeia nocjie bckphthh npojcyKTHBHorc 
miacTa b Hero nepe3 srj KOJioHHy cuycKaior xboctobhk c stcjebt- 
poM h npz pacmnperafl npo$Hjn>Hoft TpydH ycTaHaBUHBajoT ero b 
cKBaszHe, npn btom npogaaMyx) Tpydy npraiwaDT k cTeaice hee- 
aero Komia kojiohhh odca&HHX tpyd, oCecne^HBaa ee repMewn- 
25 aoe coejoHHeHae c xboctobbrom. 

TaKOfl BapmHT BHnojiHeHiw nosBoirceT acnoJiMOBaTB na^do- 
jiee npocTOfl, bht oahhS h HajiesHHft cnocotf ycTaHOBKH xboctobh- 
kob c $HJH>TpaMH c homoiubd bpdSjuishhx Tpy<5 b Tex cjiynsmx, 
Kor.ua b nponecce <5ypeaHB CKBaxHHH BCTpe^aOTM njiacTti c ano- 
30 uajibHo bhcoxhm Bay Tpnn jh ct obum naBJieraeM, KOTopue ofoniHO 
nepeKpH3ar>r npouesyTOHHHMJa KDJioHHawE odcanHHX Tpy6 mm 
KOJioHHaMH - "jiery^ncatin". 

KpaTitoe onflcaHEe ^epTesefi 
jjjjyrne neora h npenaymecTBa aacToamero H30dpeTeana ct&- 
35 Hyr hohothh H3 cxe^ynuero ^eTajiBHoro onacaHna npHMepoB ero 
bhuojihbhhh a Dponaraetmc Hepxexefl, aa kotophx: 

&ht. I flsoGpaaaeT KordmieKT oOopy^oBaHHa ana cnycfca n 
ycTaHOBKH xboctobekq c ^3Jiltpcm.i b cKBasuHe; 
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- ceneHEe II— II Ha dbnr.I; 
qet. 3-4 - ycTaHOBsy xboctobhiq c qejiltpom b cKBasuKe; 

GET. 5-5 - BapnaHT yCTaHOBKH XBOCTOBHKa C C?HJn>TDOM B 
CKBaSHHe. 

5 JjymKil BapHEHT ocymecraneHaa uotipeTewji 

CnDCOd aflKflWimaffnff CTpOHTeJIBCTBa CKBaKZHH 38iUIBDHaeT— 

ch b pa3jiejLBH0M cnycite b oKBaxHHy b repweTOTROM coejD&HeHmi 
BHyrpa ee kojiohhh odcaEHHX Tpyd z XBOCTOBHKa c gmdibtpom. 
Ho MeHiinefl Mepe ojuaj Z3 Tpyd XBocTOBHKa nepea cnycKQM b 
10 cKBaszHy npo^KJmpyBT c odpa30BaraeM no Meranefl asepe royx 
nponoJZBHEx roqpp 2 OTJmEflpH^ecKSX koeuob c pesidara. Dpo- 

J^KTHBHKfi DJiaCT 3aT6M BCKpHBaSDT, CByCKaiDT B Hero XBOCTOBHK 

c i'EJn»TpoM y noane *qero npo$HJH>HyD Tpydy pacnmpHur jura 
ycraHOBKH xboctobhre b cKBasEHe b pa30dmeHra HenpojQncTHB- 

15 HHX BJiaCTDB OT npo^yKTEBHHX. 

B COOTBeTCTBHB C OXHHM E3 BapHHHTOB BHUOJIHeEHH CDOCOda 

nocjie BCKpHTHE npo^yETSBHoro miacTa b cKsasoiHy cnycjcaDT 

XBOCTOBHK C a>HJU>TpOM J3 YCTaHaBOTBaJOT erO B npOJC^KTHBHOM 

ruiacTe nyreM upmavw do MeHLmeit Mepe oaaofi npoooLHoft Tpy- 
dH npa ee pacnmpeHHM k creHKe CKBaKHHH. 3areM b cKBamHy 
cnycKaDT KoaoHHy odcaj&HHX Tpyd, hhshhH KOHen KOTopoii repjie- 

TOTH0 COeiOIHHDT C B6DXRHM KOHHOM XBOCTOBZKa* 

B C 0 OTBe T CTBJ2H C ^PJTTZM BapHaETOM BHUOJIHeHSJI H30dpe- 

T6HE5X BHa'^ajie b cKBasHBy £0 npo^yKTHBHoro rmacTa cnycKaioT 
h ycTanaBJiHBaxjT KOJiomy odcajcaux Tpyd. 3axeM nocjie bckoothh 
npoxyKTHBHoro nJiacia b Hero repes 3Ty ROJioHHy cnycicaDT xboc- 
tobhk c q&MMpoM e upH pacnmpeHHH BpodhEJH»HOfi TpydH ycTaHaB- 
jmBaOT ero b cKBaraHe. DpogzjiBHyD Tpydy npa btom npH*HMas>T 
k cTeHKe HHMero KOHoa kojidhhh odcaamcc Tpyd, odecneraBM 
ee repMeTHTOoe coeABHerae c xboctobhkom. 

Cnocod ocymecfBJiHDX c domoiubb ycTpoficTBa, BKJnreamero 

B CedH KOJIOHHy dVDMLHHX Tpyd I ($HT.l) f KOJIOHHy odcajiHHX 
Tpyd 2 (OHT.3), XBOCTOBHK 3 C H ep6opEpOBaHHHM ©SLEbTpOM 4, 

coeOTHHeMHS c KOJiOHHofl dypanBHHX Tpyd I c domoiuld nepexosEH- 
ra 5 h nepeBOBHHKa 6, HepexoaHHK 5 (3JieMeHT f coeaHHHJomHS 
TpydH c pasHHLiH ggaweTpaim) maeeT nepeuH^ocy b BHae cejyia 7 
a EapoBoro mmnaHa 8 (cht.S), paajiejifnoncrD bojiocth xboctobh- 
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K3 3 C CHJEBTpOM 4 Z ROJQOHHH OOcajXHHX Tpyd 2. IlepeBOJiHHK 6 

(cht.I) cHadneH KJianafiOM 9, nepeKDHBaEmEM KaHaa 10, cood- 

ntaKHTCft 0DJI0CTB KOJIOHflH djpHJLLHHX Tpyd I CO CKBaSHHOM II E 

cjiysartfiii jjw 3shojih6Hhh dojiocth kojiohhe dypmiBinzx ?pyd I 

5 CRBaSHHHOft SrlflKOCTBP DDE CUyCKe KOMDOHeHTOB yCTpoiiCTBa B 

cKBaEHHy II. Ho MeHBmeC Mepe o;xHa H3 Tpyd 12 XBOCTOBHKa 3 
3HD0JiH9Ha npodoajiLHoS c do weHLinefl uepe jzetoh npo£OJtrLHHME 
rofpaias 13 (anr»2) , pacnojioEeHmam cHMMeTpircHD OTHociiTejEr- 
ho neHTpajn>HO& och Tpydu 12, h munrHj^pgHe ckbkh xonnaMH c 
10 pe3B(5aMH (Ha ©nr. I He noica3aHH). TocpH 13 npo$Hjamx Tpyd 
12 3&D0JXHeHH repMeTH32p7Bmefl nacTofl 14. Ha icoHije cwa»?pa 4 
ycTanoajieH neHTpaiop 15, odecDe^oBaicnmfi neHTpapoBairae $bjilt- 

pa 4 OTHOCHTeJEBHO CTGHKZ CKBaSSLHH II. 

B cxnyiae DpoxosaeHEH cKBannHH II nep83 HecpojoyjcTHBHHe 
15 y^acTKH b ee ropE30HrajiBHofi tooth hjih'ptoom c sthmu yrocT- 
Kawn Kan D0Ka3aH0 Ha gusr.1,3,4, nepqpopaimoHEHe OTBepcraa 16 
$zjLbTpa 4 3aKpuBa©T 3arJiyiiiKaME 17 H3 xmmecKz pa3pymaeM0- 
ro mTepnajia, Hanprnep, tiaraa*. IIpoQHjnbHHe Tpydu 12 pacno- 
jiaraBT Ha cooTBeTCTByKnmx y^acTicax XBocTOBsuca 3 c ©hjiltdom .4 
20 Em pa3odmeHM npoxyKTHBHoS racra DposyKMBHoro DJBCTa 18 
ot HenporoicTHBHoll f a TaKEe jum coejtHHeHUH XBOCTOBHKa 3 c 
kojiohhoS odcajtmre ?pyd 2. . . 

B ycTpoScTBO bxoott TaKse pa3Bajn>neBaTejn> 19 (anr.5) t 
3JcnoJtB3yeE£n2 w BHnpasJieHHH rocfep 13 npogaEJEBKHX Tpyd 12 
25 nowie ex pacnmpeHSH. 

Cnocod o cyme ctbjihot cjiejiymm odpasoM. B npcuecce dy- 
peHHH cKBasHHH II (cht.I), nepea BCKpUTHeU npojcrKTHBHoro 

EJiaCTa 18, B3B6CTHHMH DDHeMaMH ' H30J3ipTOT BCe He C 0BM6 CTHMH6 

do ycjiOBHHM dypeHH* miacTH, pacDOJioseHHHe BHHe npojjyKMB- 
30 Horo 18, a noane bckchthk nocjiejiHero h nptaomicH cTBOJia 
cicBaanHH II b Hee cuycicaBT Ha kojiohh6 dypnjn»HHX Tpyd I 

XBOCTOBHK 3 C DDeABapHTeJEBHO nep&OpZpOB&HEHM &EJIBTPOM 4, 

coejmHeffHHfl c kojiohho2 dypnJEbHHX Tpyd I c noMOELD nepexos- 
HEKa 5, npoobiuEbHHX Tpyd 12 n nepsBoaEEKa 6. IlepcopaiisoHHHe 
35 oTBepcTHH 16 qpunBTpa 4 3ajcpHTH 3arJiymEaMZ 17. 

DocJte aocMseHHfl $ejeltpom 4 3ado* CKBasHHH II b dojio- 
cm npo^iurBHHX Tpyd 12 3aKa^KoS ddouhbo^ihoS suskoctxi co- 
s^aOT jiaBJreH^s, HeodxojiHMoe xjix EHnpaBJieanH dpoeojilkhx 
roop 13 e npasaTHH ctchok Tpyd 12 k cTeaKe CKBasanH II 
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(qht.3), odecneHEBan cobkcctho c repMeTJOHpTBsneS nacToli 14 

repjeTH^IHyiO H30JHIXHD HSfiDOayKTHBHHX 7^aCTK05 DpOJUKTHBHOrO 

nzacTa 18. 

3aTew kojiohht Tpyd I (gHr.I) KtiecTe c nepe- 

5 bojihhkom 6 OTBHinaBaDT ot Bepxncx npo§amHHX Tpyd 12 K DOfl- 
HmaaOT as cKBasaHH II, npncoejiHHHDT k esS pa3Bajime3aTejiB 
19 (car.5) n CHOBa cnyccaOT b cKBasmHy II ao Bxoaa b Bepx- 
beo ^acTL npo$HJn>mcc tpyfi 12 ($zr.3). Bpamaa kojiohht 6ypzj&- 
hhx Tpyd I BMecTe c pasBaameBaTejeM IS, nporoBQaar okohhb— 
10 TejiBHoe BHnpasjieHEe roop 13 H naoTHoe npnsarae cTenoK npo- 

iHJTBHHX Tpy6 12 K CMHKaU CKBaZHHH I* DpZ 3T0M r e DUe TH3 HpyD- 

nacTa 14 ($ht.2) oetecneTOBaeT ea^esH^ repweTiraamiK) 
saTpyfiHoro upocTpaacTBa cKBasam II. 

Jlajiee KoxoHHy 0ypHJn>HHX Tpy6 I c pa3 BajiineBaTeJieM 19 
15 (qht.5) no^HUMaET 23 ckbhsshh II h cnycJcasT b Hee KO-ioHHy 
odcajiHHX Tpy6 2 (q>Er.3) no sxoaa ee HHsnero Koaoa BHyrpL 
BepxHHX npoqpoBHHX TP7C5 12 c o6pa30BaHueM 3asopa 20 uemj 

3THM KOHHOM, ceflJIOM 7 B CTeHKHMH BepXHHX BpOOIUIBHHX Tpy<5 12. 

3a?eu b cKBasHHy II cdpacraaiDT mapoBofl Knanan 6, KOTopaB 
20 cajiHTCH b cejwio 7, pa306man BHyTpeHme dojiocth xboctobhkh 3 
h odcanHofl kojiohhh 2. npomBO jute 3aKaw neweHTHoro pacrao- 
pa ^epe3 KanoHHjr otfcaOTHX Tpy<5 2, no one ^ero onycraiDT ee 
HEKHafl KOHeix ao ynopa b cyseane b uepexoaHmce 5 (pir.4) , 
a 9 nocJie 3aTBepxeBara& aeweHTHoro pawBopa, pastfypHBarr 06- 
25 pa30BaEqyBCH wipii kojiohhh odcaaHHX ipyd 2 neweHTHyD npotf- 
ny (He H0Ka3aBa), mapoBOfi KJianaa 8 h cemio 7. 

B cjqmae ycTaHoara b fcmiMpe 4 BpeweHmcc 3ar.nyineK 17 
(tfar.I) nocJie^Hise pa3pymaDT 3ajca^Ko3 b Hero pacieTHOli nop- 
rmn khcjioth ($nr.4). 3aTeu dpdmboott ocBoerae ckbskhhh II. 
30 B Tex ozyroHX, Koraa dpojqtkthbhhS miacT 18 BCKpHBarr 

nocjie cuycKa kojiohhh odcajimix Tpyd 2 (nanpmsep, npowesyro^- 
Hofi zim 3KcnjiyaTauHDHHofi) , to xboctobhk 3 ycTaHaBUHBaDT 
uyrew npnzaTEfl ctchok BepxHHX npoiiauiBHHX Tpyd 12 k BHyT— 

peHHBM CTeHKSM HHSHSrO K0HH3 KOJIOHHH OdCR.TlffHT Tpyd 2(CT.6). 

35 Juk 3Toro c jrieTOM Beca XBocTOBHica 3 h cjun>Tpa 4 pac^eT- 
hhm nyTew onpejiejiaroT neo6xonmjB nnzsj BepxHHX npo9anLHHX 
Tpyd 12, c nouomwo kotophx dyj^yr ex ycTaHaBMBaTL. Ha Konne 
q)HJH>Tpa 4 KpenHT <3anwaK 21 (goHr,5) c ce^ioM 22 dob maposoii 
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KaanaH 23 2 orpanireHTejieM 24, npenoTsp arnRm™ nepeMemesne 
KjianaHa 23 b 0 Cost how HanpaBJieHEH. EHTepsaji kojiohhh odcaji- 
hhx Tpyd 2, 3 KOTopow aOJKHH YCTaHaBJiHBaTB npoaajiBHHe Tpy- 
da 12, Kajnidpysxr pacmEDHTeJieM (Ha £et. He H0Ka3aH). 3aTew 
5 k KOJioHHe 6ypoLHHX Tpyd I DMcoejaHHKT pa3BajiHjeBaTejn> 
19, coe^HHeHHHli c uHJiiiKjipHnecKoS ^acTBD 25 BepxHeil npoazEt- 
ho3 TpydH 12 XBocTOBHKa 3 c EOMomBD JieBoii pe3LdH 26, cnyc- 

KaDT CKOMDOHOBaHHHfl TaKHM 0dpa30M HHCTpyMeHT B CKBaHEHy II 

(par.5) h ppotaroaPT ee f nocxae ^ero cdpacuBara oapoBoii mia- 
10 naH 23 , nepeKDHBaa npa 3tom oTBepcrae b oejpie 22, n 3a*aH- 

KOfl npOKHBO^HOU E15HK0CTE B DOJIOCTH XBDCTOHHKa 3 E KEJBTpa 4 

co3^aDT b hex flasnerae, HeodxojwMoe ana onpeccoBKH Bcefi 
kombohobkh, non aeficTBueM KOToporo oaHOBpesaeHHo BunpaBaaoT- 
ca ro$pu 13 Bcex npocsuLHHX Tpyd 12, KOTopue 6wm BwarceHH 
15 b komdohobi^ odopysoBaHHH. 3 pesyJiLTaTe 3Toro cTeHKH Bepx- 
hex npoaHjn>HHX Tpyd 12 djioteo npHZHMaurcji k cTeaxe HHKHero 
KOHna kojiohhh odcattHHX Tpyd 2 (qei\6). 

3 cJijriae BKHOTesaa b KOwnaHOBKy npoq>Hjn>HHX Tpyd 12 jwa 

pa30(3meHM HenpOSyKTHBHHX DJiaCTOB (cpHT.3) EJIH BHBOJIHeHHH 

20 Bcero cmiBTpa 4 H3 npognJEbHHX Tpyd 12, KaK noKa3aHO Ha oe- 
lypax 5 e 6, to cTeHKH sthx Tpyd 12 Taicse djiotho npHSHMasDT— 
Cfl K CTeHKe CKBaSHHH II. 

HaTKseHHeM a nocazuioa bhc TpyM e HTa upoBepraT ycTotf*m- 
bdctb ycTaHOBKE xBocTOBHKa 3 c ©HJiBTpow 4 Ha oceBoe cweme- 

25 he6. 3aieM BpameHueM kojiohhh dypmiMHX Tpyd I c pa3BaJnue- 
BarejieM 19 BnpaBO BHBHHTOBaBT noaaeflRHfi us uiumrapinecKoro 
KOHna 25 sepxHe2 npo£HJU>HOfi TpydH 12* OjxHOBpeMeHH o HHSHEe 
Bajmjyramiie 3JieM8HTU 27 pasBajnneBaTejia 18, noouazwaHCB BBepx, 
pa3BajimoBHBaDT peaidy 26 u&ehhzjpifib cicoro jcohto 25, ysejm- 

30 ttmag ero BHyrpeaaEfi jiaaweTp. 3a?eM HHCTpyMeHT noaaioT bhb3 
c oMOBpeMeHHott npoMHBKoU h spameraeM ero BnpaBO, b peaya*- 
Taxe ^ero npoacxoEET i&jn>BeSmee pasBajauoBKBarae ohjiehsph- 
tockzx kohuob 25 e sepxHEx spo&mmux Tpyd 12 HHXHBMH SaJOr- . 
vjmw* BjxeMeHTauE 27 a BepxHHME 28, HMeaaHKn dojttnrafl aaa- 

35 IdBTp , ^eM HESHHC 

HO OKOHHaHKB pa3B£UIM0BHBaHH5I npo6HJH>HHX Tpyd 12 EX 

mecTe c KOjroHHott odcajiHUX Tpyd 2 onpeccoBmaOT Ha rep^e- 
TimocTB cosjaaraeM b hex naBJieHEH. Dpa oTcyrcTBZB repweTOT- 
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hocth pa3 mJiTvnoBHBaHEe hdbtophdt. 

3 CJIV^iaHX BiUUDTCHJlS B KOMDOHDBKy XBOCTOBHKa 3 EJ1U 

fjsjrbTpa 4 jionoJiHHTeJiBHHx bpo^mlhhx Tpyfi 12 ($m\3) zm 
BEDOJiHeHHfl Bcero <pun>Tpa 4 A3 npo$miBHHX Tpyd 12 (isr.5,6), 

5 nepoopauHOHrae OTBepcTiM IS 3aicpHBax>T 3arjaymicaMfl 17 23 
zs&mecKH paspymaeMoro ijaTepiiajia, KOTopue noane saBepmemH 
patfOT no ycraHOBKe xboctobhkb 3 c ohjsltpom 4 pa3pynaK>T 3a- 
Ka^Koa cooTseTCTsyimero xmapeareHra. 

npoMHimieHHag npzMefimiocTL 

10 npe^jzaraeMufi cuocofi nosBOiiaeT HaaeEHO pa30&aaTi npo- 

fl?KTHBHH^ BJiacT 07 BmnejiemimDC Benpoj^KTJiBHmc njiacTOB, a 
Taxse ot npmsHKaauffx: k neuj b nepeMesaMiBxcH c am xgyvzx 

H 6 XIpO A7KTHBHUX y^SCTKOB CKBaEHHH (583 IJ8M8 HTHpOBS HHJI $HJEBT- 

pa— xboct oBEKa • Ilpa btom yupomaeica TexHOJiorra ycTanoBKn 

15 X30CTOBEKOB C SZEBTpaMH B CHBEBK3TCH 3BTpaTH 3a CTOT HCJUOD- 

qenzH KOHCTpyKTHBHO— cjiokhhx passeanHJiTejiefi H noTOecmcc 
ycTpoflcTB, npHTdeBaeMHX npa ycTaHOBKe xboctobbkob, a Taicse 
neMeHTBpoBaHHH hx, Koropowy conyTCTByror aBapna 2 3aTpaTH 
BpeueHB na osimaK-ae 3aTBepaeBaH2H neMeHTHoro pacTBopa. 
20 KpoMe Toro, npejwaraeMHfi cooood no3BOJDieT pacmapBTB 

odJiacTB ero npnMeaeHra, TaK KaK oh uose? Ghtl ncnoJEb30BaH 

KBK B OdcaTOHHOM, TaK 2 B HeodcaseEHQU CTBOJUe CKBaHZHH, He- 
3aBBCBM0 OT HBJIBHEH 3 OH DOrJIOmeflHH UpOMHBO^HOfi KE&K0CT2, 

BOAonpoHBaearfi, h npaKTH^ecxa 6eo cymecTBeHHoro juesmenzK 
25 BHaMeTpa ckb3Khhh> 
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S0E3MIA H30EPETEBHH 

1. Cnocod aaicairuiBaHHfl cTpoHTejacTsa CKBaKEHH, bkjeo- 
vatw& 3 ceda BCKDKPne nponyKTHBHoro n^acTa (18), cnycit b 
ycTaHOBKy b cKBanaHe (II) hojiohhh odcajumx Tpyd (2) B XBO- 

5 cTOBEKa (3) c cfcmiMpQM (4) c odecneieHEeu ex repMeiOTHoro 
coenHHeHM wew codoii, a pa30dmeHae aenpojtyKTBBHHX ynacr- 

KOB OT E pOJQTKTHBHHX , 0 I I 11 1 a D 15 H £ C H TeM, ^ITO 

cnycK b CKBaazHy (II) kojioheh odcaamx Tpyd (2) b xboctobe- 
Ka (3) c famMpou (4) ocymecTBJDEW pa3aejn>H0, a bx rept.te- 

10 TBTOoe coejiaaeHHe ocymecTEraBT b craasEHe (II), dpb"3tom 
no MeHunell taepe ozsj as TpyO (12) XBOOTOBBKa (3) nepea ero 
cnycKOM b cKBasBEy (II) npopwapyDT c odpasoBameM no MeHi- 
meil M epe ffByx dpo;hoji>hhx ro$p (13) b muiBHflpB^ecKBX koh- 
uob (25) c pe3£(3aMB (26), a nocae caycKa XBOOTOBBKa (3) b 

15 cKBaKiwy (II) npofeuoHyio ipydy (12) pacfflapjnoT juh ycTaHOB- 

KB XBOOTOBBKa (3) B CKBaSBHe (II) B pa30d!HeHBH HenpOflyKTHB- 
HHX DJiaCTOB OT DpOJSyKTHBHHX, 

2. Cnocod do D.I, oiiHUBMfica Tew, no 
nocjie bckphtbs nposyKTBBHoro njiacTa (18) b cKBasaHy (II) 

20 cnycKaDT xboctobbk (3) c Sbbmpom (4) n ycTaHaBjmBax>T ero 

B DpOayKTBBHOM DJBCTe (18) DyTeM DpHSSTBH DO MOHMieH Mepe 

obhob npooaxiHOfi TpydH (12) npa ee pacmapeaBa k cteaKe 
cKBasBHH (II) , a 3aieu b cKBasimy (II) cnycaaDT KoaoHay od- 
csmatn: ipyd (2), HasHflil KOHea KOiopcc repMeTaroo coesaHroT 

25 C BepXHBM KOBHOia XBOOTOBBKa (3). 

3. Cnocod no n.I, ot jiH^annHiicH Tew, too 
BHaiajie b CKBasBHy (II) cnycKaDT no npoayKTEBHoro miacTa 
(18) a ycTaaaBaaBaDT KoaoHHy odcasaHx Tpyd (2) , a 3a?a« noc- 
ae bckdhtbh nponyMBBHoro ' DJiacTa (18) b Hero iepe3 3Ty 

30 KoaoHHy cnycaaDT xboctobbk (3) c §bbbtpdm (4) a npa pacmH- 
pema DDomiuaHOB Tpydu (12) ycTaHaBOTBawp ero b CKsasa- 
He (II)", npa 3tom npopuaayp Tpydy (12) npaaaMaDT x cTeHRe 
Hasaero Koana kojiohhh oficanHnx Tpyd (2) , odecneHBBaa ee 
repcaeTBHHoe coeaBHeHae c xboctobbkom (3). 
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METHOD FOR WELL COMPLETION 
Technical field 

The invention relates to drilling of a well, and specifically to methods for well 
completion. 

The present invention may be used most effectively in wells having a horizontal 
borehole section drilled into a producing formation, and also in cases when it is undesirable 
to reduce the diameter of the well, and when sections are present in the interval where a liner 
is to be placed that are made up of poorly cemented rocks, where caving-in of rock, vuggy 
zones, and lost circulation zones occur that are usually sealed off by intermediate strings or 
casing patches. 

Prior art 

In completion of a well, its wall must be reinforced in the interval of the producing 
formation, in order to avoid caving-in of the rock and consequently less production inflow 
into the well from the producing formation. For this purpose, screen liners are set in the 
producing formation zone of the well. Furthermore, in the interval where the screen liners 
are set, often trouble zones are encountered such as the presence of caverns, caving-in of the 
rock, water entry, loss of circulation, nonproducing sections adjacent to the producing 
formation or interrupting it. In these cases, it is necessary to reliably isolate the indicated 
sections and zones from the producing formation. All this requires large material 
expenditures and the use of special, complicated equipment. 

Three fundamentally different methods are known for setting screen liners that are 
used for well completion: suspension in hardened cement, on slips, and pn a bearing surface 
{Casing Handbook for Oil and Gas Wells, A. N. Bulatov, 1 98 1 , pp. 1 37- 1 46). 

The essence of the method for setting a screen liner in hardened cement involves 
lifting the plugging mud over the entire length of the liner, suspended by the drill pipes, 
removing the plugging mud, lifted above 
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the liner, and disconnecting the drill pipes from the liner only after the cement has hardened 
in the casing string-borehole annular space. 

Suspension of screen liners on slips is done only in a cased wellbore where there is no 
wear on the inside surface of the casing, by wedging the liner with slips located on the 
outside surface of the suspension devices, which enter the annular space between strings. 

This method is not applicable for small (less than 30 mm) annular spaces, if lowering 
the liner is combined with reaming out an abnormal wellbore and reciprocating the liner, 
when the inside surface of the casing in which the placement is planned has unacceptable 
wear, or when the weight of the screen liner exceeds 1000 kN. 

Suspension of liners on a support is done in stable sections of the well where a 
bearing surface is already formed, as which the following are used: grooves inside sleeves to 
be joined to the lower end of the preceding string; the upper end of a previously lowered 
liner; the transition zone from larger diameter to smaller diameter for a two-size intermediate 
string with which the well is cased. This method is applicable only under conditions when 
the liner is lowered to a specified depth. Otherwise, the liner suspension device does not 
reach the support and does not actuate. 

The disadvantages of the aforementioned methods for setting screen liners in well 
completion are: narrowing of the flow area of the well due to the need to use disconnectors 
and suspension devices which are lowered inside an already cased well, the need to use 
disconnectors and suspension devices of complex design, and also the limited application 
because the liners can be suspended only in a cased wellbore (except for the method of 
placing in hardened cement). 

Furthermore, a disadvantage of the method of suspending screen liners in hardened 
cement is the need for cementing the liner, which is associated with high costs in 
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cement and time spent performing the operations and waiting for the cement slurry to harden. 
In this case, the well must be constantly flushed after the liner is cemented for the entire time 
spent waiting for the cement slurry to harden, while simultaneously rotating the drill string. 
In addition, liner cementing work is prone to failures, such as: being unable to disconnect the 
drill string from the liner due to the use of threaded disconnectors; cutting through casing and 
drilling in a new hole while drilling out equipment and assemblies for joining sections of 
tubing, etc. 

Furthermore, appropriate technology (cementing units) and work crews are required 
to carry out liner cementing operations. 

One more disadvantage of this method is the fact that it cannot be applied when lost 
circulation zones are present in the interval where the liner is to be set. 

A method is also known for well completion (SU, A, 1659626) that includes isolation 
of drilling problem zones located above the producing formation before it is tapped, lowering 
a casing string into the well with screen liner and centralizers, temporarily filling the screen 
zone with plugging agent and cementing the casing string with leaktight disconnection of the 
cavity of the screen liner from the cavity of the string by a bridge that will be destroyed after 
its cementing. 

This method does not provide reliable isolation of the producing formation from 
nonproducing sections interbedded with it and nonproducing horizons overlying the 
producing formation, due to incomplete removal of drilling mud from slanted and horizontal 
sections of the well in which deposition of solids from the drilling mud occurs during its 
circulation. This is aggravated by incomplete removal of the mud cake, and at the locations 
where it is removed, the risk of caving-in of rocks increases, which also reduces the quality of 
formation isolation. 

Furthermore, in the aforementioned sections of the well, the flow string cannot be 
properly centered, 
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especially in poorly cemented rocks, due to the centralizers being forced into this rock, which 
prevents achievement of a cement ring that is uniform over the wall thickness. 

One more disadvantage of this method is blocking of a portion of the producing 
formation by the cement slurry flowing into the screen zone of the well during cementing of 
the casing string, due to settling and accumulation temporarily of the plugging agent in the 
lower (bottom) portion of a horizontal borehole when it is of significant extent and formation 
of voids in the upper portion of the borehole which are filled with cement slurry during 
cementing of the casings. 

The method closest in technical essence to the claimed method is a method for 
completion of a well with a horizontal hole section drilled in a producing formation. (Baker 
Hughes, USA "Baker Hughes technology forum", Com, 6-1 1 [blank], 1991 , pp. 23-25), 
including lowering a liner with a pre-perforated screen into the well on a casing string, 
isolation of the casing string — borehole annular space in the producing formation zone from 
the nonproducing formations overlying and interbedded with it by external packers, and 
cementing the casing string above the screen liner using a cement collar. 

The major disadvantage of this method is the fact that using packers and cementing 
the annular space above the packers does not ensure reliable isolation of the casing string — 
borehole annular space in the producing formation zone from the nonproducing formations 
overlying and interbedded with it, especially in transition zones in the wellbore from a 
vertical to a horizontal direction, due to incomplete displacement of the drilling mud by 
cement slurry. 

Furthermore, due to their short length, the packers cannot reliably seal off vuggy 
zones when their linear dimensions exceed the linear dimensions of the packer sealing 
surface. This is aggravated in wells tapping poorly cemented rocks, where caving-in of rock 
occurs, especially after flushing the well and removing caked sedimentation from its walls. 
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The present invention is based on the problem of designing a method for well 
completion that will ensure reliable isolation of the producing formation from nonproducing 
sections overlying and adjacent to it when drilling problem zones of any type and extent are 
present in them. 

Disclosure of the invention 
The proposed objective is achieved by the fact that in the method of well completion 
including tapping a producing formation, lowering and setting a casing string and a screen 
liner in the well with provision for their leakproof joining to each other, and isolation of 
nonproducing sections from producing sections, according to the invention the casing string 
and the screen liner are separately lowered into the well and their leakproof joining is 
accomplished within the well, where before the liner is lowered into the well, at least one of 
the pipes of the liner is shaped to form at least two longitudinal corrugations and threaded 
cylindrical ends, and after the liner is lowered into the well, the shaped pipe is expanded to 
set the liner in the well and isolate the nonproducing formations from the producing 
formations. 

The proposed invention, as a result of eliminating use of disconnectors and 
suspension devices of complex design for setting the screen liners, and also packers for 
isolating the formations, makes it possible to simplify these operations and to ensure more 
reliable isolation of nonproducing formations from the producing formation, and also sealing 
off of problem zones (caverns, caving-in of rocks, formations with anomalously high 
intraformation pressure, water and gas entry, etc.) of any extent. In this case, the greatest 
effect is achieved in slanted wells and in wells with a horizontal hole section, and also in 
those cases when the extent of the aforementioned formations and zones does not permit their 
sealing off by packers and cementing does not provide reliable isolation. 

Furthermore, setting a screen liner using shaped pipes, when compared with the 
known method, according to which this operation is accomplished by cementing 
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the liner, makes it possible to reduce consumption of cement and to shorten the placement 
time, since it is no longer necessary to wait for hardening of cement slurry or to use special 
work crews for this purpose. 

In one embodiment of the invention, after the producing formation is tapped, a screen 
liner is lowered into the well and it is placed in the producing formation by squeezing at least 
one shaped pipe against the wall of the well during its expansion, and then a casing string is 
lowered into the well, the lower end of which is joined in a leakproof manner with the upper 
end of the liner. 

The proposed embodiment of the invention makes it possible to set the liner in an 
uncased wellbore, and consequently reliable isolation of the producing formation from 
overlying nonproducing formations is ensured, narrowing of the well diameter is prevented, 
and casing expense is reduced. 

In another embodiment of the invention, initially a casing is lowered into the well 
down to the producing formation and set, and then after the producing formation is tapped, a 
screen liner is lowered into the formation through this string and it is set in the well by 
expansion of a shaped pipe, where the shaped pipe is squeezed against the wall of the lower 
end of the casing string, ensuring its leakproof joining to the liner. 
Such an embodiment permits use of a very simple, economical, and reliable method for 
setting screen liners using shaped pipes in those cases when during drilling of the well, 
formations are encountered with anomalously high intraformation pressure, which usually are 
sealed off by intermediate casing strings or casing patches. 

Brief description of the drawings 

Other aims and advantages of the present invention will be understood from the 
following detailed description of examples of its implementation and the attached drawings, 
in which: 

Fig. 1 depicts a set of equipment for lowering and placing a screen liner in a well; 
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Fig. 2 depicts the II-II cross section in Fig. I; 

Figs. 3-4 depict placement of a screen liner in a well; 

Figs. 5-6 depict a variant for placement of a screen liner in a well. 
Preferred embodiment of the invention 

The method for well completion involves separately lowering a casing string and a 
screen liner into the well and joining them in a leakproof manner within the well. Before 
lowering into the well, at least one of the pipes of the liner is shaped to form at least two 
longitudinal corrugations and cylindrical threaded ends. Then the producing formation is 
tapped, the screen liner is lowered into it, after which the shaped pipe is expanded to set the 
liner in the well and isolate the nonproducing formations from the producing formations. 

According to one embodiment, after the producing formation is tapped, a screen liner 
is lowered into the well and it is placed in the producing formation by squeezing at least one 
shaped pipe against the wall of the well during its expansion. Then a casing string is lowered 
into the well, the lower end of which is joined in a leakproof manner with the upper end of 
the liner. 

According to another embodiment of the invention, first a string of casing is lowered 
into the well to the producing formation and set. Then after the producing formation is 
tapped, a screen liner is lowered to it through this string, and it is set in the well by expansion 
of a shaped pipe. In this case, the shaped pipe is squeezed against the wall of the lower end 
of the casing string, ensuring its leakproof joining with the liner. 

The method is accomplished using a device including a drill string 1 (Fig. 1), a casing 
string 2 (Fig. 3), a liner 3 with perforated screen 4 Joined to the drill string 1 using adapter 5 
and sub 6. Adapter 5 (a member joining pipes of different diameters) has a bridge in the 
form of a seat 7 and a ball valve 8 (Fig. 3), separating the cavities of liner 
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3 with screen 4 and casing string 2. Sub 6 (Fig. 1) is fitted with valve 9, closing off channel 
10, connecting the cavity of drill string 1 with well 1 1 and used to fill the cavity of drill string 
1 with downhole fluid when the components of the device are lowered into well 11. At least 
one of pipes 12 of liner 3 is implemented as shaped with at least two longitudinal grooves 13 
(Fig. 2), disposed symmetrically relative to the central axis of pipe 12, and cylindrical 
threaded ends (not shown in Fig. 1). Corrugations 13 of shaped pipes 12 are filled with 
sealing paste 14. At the end of screen 4 is placed centralizer 15, ensuring that screen 4 is 
centered relative to the wall of well 1 1 . 

In the case when well 1 1 passes through nonproducing sections in its horizontal 
portion or is next to these sections, as shown in Figs. 1, 3, and 4, perforated holes 16 in 
screen 4 are closed off by blind flanges 1 7 made of chemically degradable material such as 
magnesium. Shaped pipes 12 are disposed on the corresponding sections of liner 3 with 
screen 4 for isolation of the producing portion of producing formation 1 8 from the 
nonproducing portion, and also for joining liner 3 with casing string 2. 

The device also includes expander 19 (Fig. 5), used to straighten out corrugations 13 
of shaped pipes 12 after they are expanded. 

The method is implemented as follows. During drilling of well 1 1 (Fig. 1), before 
producing formation 18 is tapped, all formations located above producing formation 18 that 
are incompatible with the drilling conditions are isolated by known means, and after 
formation 18 is tapped and the borehole of well 1 1 is flushed, liner 3 with pre-perforated 
screen 4, joined to drill string 1 using adapter 5, shaped pipes 12, and sub 6 are lowered into 
the well on drill string 1 . Perforated holes 1 6 of screen 4 are closed off by blind flanges 1 7. 

After screen 4 has reached the bottomhole of well 1 1, the pressure required to 
straighten out longitudinal corrugations 13 and to squeeze the walls of pipes 12 against the 
wall of well 1 1 is created in the cavity of shaped pipes 12 by injecting flushing fluid 
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(Fig. 3), which together with sealing paste 14 ensures leakproof isolation of nonproducing 
sections of producing formation 18. 

Then drill string 1 (Fig. 1) together with sub 6 are unscrewed from upper shaped pipes 
12 and are lifted from well 11, expander 19 (Fig. 5) is connected to it, and it is lowered again 
into well 1 1 until it enters the upper portion of shaped pipes 12 (Fig. 3). By rotating drill 
string 1 together with expander 19, the final straightening of corrugations 13 is carried out 
and the walls of shaped pipes 12 are tightly squeezed against the walls of well 1 [sic: should 
be 1 1]. In this case, sealing paste 14 (Fig. 2) ensures reliable leaktightness of the casing 
string-borehole annular space of well 1 1 . 

Then drill string 1 with expander 19 (Fig. 5) is lifted from well 1 1 and casing string 2 
is lowered into the well (Fig. 3) until its lower end enters upper shaped pipes 12 to form gap 
20 between this end, seat 7, and the walls of upper shaped pipes 12. Then ball valve 8 is 
released into well 1 1 and lands in seat 7, isolating the inner cavities of liner 3 and casing 2. 
Cement slurry is injected through casing string 2, after which its lower end is lowered as far 
as it will go in the narrow portion in adapter 5 (Fig. 4) and, after the cement slurry has 
hardened, the cement plug (not shown) formed inside casing string 2, ball valve 8, and seat 7 
are drilled out. 

In the case when temporary blind flanges 17 are placed in screen 4 (Fig. 1), the blind 
flanges are destroyed by injecting a calculated portion of acid into it (Fig. 4). Then well 1 1 is 
completed. 

In cases when producing formation 18 is tapped after a casing string 2 is lowered (for 
example, by an intermediate or flow string), then liner 3 is set by squeezing the walls of 
upper shaped pipes 12 against the inside walls of the lower end of casing string 2 (Fig. 6). 
For this purpose, taking into account the weight of liner 3 and screen 4, the required length is 
computed for upper shaped pipes 12 that will be used to place them. At the end of screen 4, 
shoe 21 (Fig. 5) is attached with seat 22 to accommodate ball 
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valve 23 and limit stop 24, preventing movement of valve 23 in the reverse direction. The 
interval of casing string 2 in which shaped pipes 12 should be set is reamed to size by an 
expander (not shown in the figure). Then expander 19, joined to the cylindrical portion 25 of 
upper shaped pipe 12 of liner 3 using left-hand thread 26, is connected to drill string 1, the 
tool assembled in this manner is lowered into well 1 1 (Fig. 5) and it is flushed, after which 
ball valve 23 is released, thereby closing off the opening in seat 22, and by injecting flushing 
fluid in the cavity of liner 3 and screen 4, the pressure required for pressurizing the entire 
assembly is created therein, under the action of which corrugations 13 are simultaneously 
straightened out for all shaped pipes 12 which were included in the equipment assembly. As 
a result of this, the walls of upper shaped pipes 12 are squeezed tightly against the wall of the 
lower end of casing string 2 (Fig. 6). 

In the case when shaped pipes 12 are included in the assembly to isolate 
nonproducing formations (Fig. 3) or when the entire screen 4 is made from shaped tubes 12, 
as shown in Figures 5 and 6, then the walls of these pipes 12 also are tightly squeezed against 
the wall of well 11. 

The stability of placement of liner 3 with screen 4 relative to axial displacement is 
checked by the tension and seating of the tool. Then by rotation of drill string 1 with 
expander 19 to the right, the latter is unscrewed from cylindrical end 25 of upper shaped pipe 
12. At the same time, lower rolling members 27 of expander 19, being lifted upward, expand 
thread 26 of cylindrical end 25, increasing its inside diameter. Then the tool is moved 
downward with simultaneous flushing and rotation of it to the right, as a result of which 
cylindrical ends 25 and upper shaped pipes 12 are further expanded by lower rolling members 
27 and upper members 28, which have a larger diameter than the lower members. 

When expansion of shaped pipes 12 is completed, together with casing string 2 they 
are pressurized to make them leaktight by creating pressure in them. If leaktightness has not 
been achieved, 
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then expansion is repeated. 

In cases when additional shaped pipes 12 are included in assembly of liner 3 or screen 
4 (Fig. 3) or when the entire screen 4 is made from shaped pipes 12 (Figs. 5 and 6), 
perforated holes 16 are closed off by blind flanges 17 made from chemically degradable 
material which, after the operations of setting liner 3 with screen 4 are completed, are 
destroyed by injection of the appropriate chemical reagent. 

Commercial applicability 

The proposed method makes it possible to reliably isolate the producing formation 
from overlying nonproducing formations, and also from other nonproducing sections of the 
well that are adjacent to it and interbedded with it, without cementing the screen liner. In this 
case, the technology for placement of screen liners is simplified and expenses are reduced as 
a result of the elimination of disconnectors and suspension devices of complex design used to 
set liners and also elimination of their cementing, which is associated with failures and costs 
in time spent waiting for hardening of the cement slurry. 

Furthermore, the proposed method makes it possible to extend the range of its 
application, since it can be used in both a cased and an uncased wellbore, independent of the 
presence of zones of lost circulation or water entry, and practically without a substantial 
decrease in the well diameter. 
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CLAIMS 

1 . A method of well completion including tapping a producing formation (18), 
lowering and setting a casing string (2) and a liner (3) with screen (4) in well (11) with ' 
provision for their leakproof joining to each other, and isolation of nonproducing sections 
from producing sections, distinguished by the fact that casing string (2) and liner (3) with 
screen (4) are separately lowered into well (1 1) and their leakproof joining is accomplished 
within well (1 1), where before liner (3) is lowered into well (1 1), at least one of pipes (12) of 
liner (3) is shaped to form at least two longitudinal corrugations (13) and cylindrical ends 
(25) with threads (26), and after liner (3) is lowered into well (1 1), shaped pipe (12) is 
expanded to set liner (3) in well (1 1) and to isolate nonproducing formations from producing 
formations. 

2. A method as in Claim 1, distinguished by the fact that, after producing formation 
(18) is tapped, liner (3) with screen (4) is lowered into well (1 1) and it is placed in producing 
formation (18) by squeezing at least one shaped pipe (12) against the wall of well (1 1) during 
its expansion, and then casing string (2), the lower end of which is joined in a leakproof 
manner to the upper end of liner (3). 

3. A method as in Claim 1 , distinguished by the fact that first casing string (2) is 
lowered into well (11) down to producing formation (18) and set, and then after producing 
formation (18) is tapped, liner (3) with screen (4) is lowered through this string and by 
expansion of shaped pipe (12), it is set in well (1 1), where shaped pipe (12) is squeezed 
against the wall of the lower end of casing string (2), ensuring that it makes a leakproof join 
with liner (3). J 
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[see Russian original for figure] 
Fig. 2 

[see Russian original for figure] 
Fig. 1 
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[see Russian original for figure] 



Fig. 3 
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[see Russian original for figure] 



Fig. 4 
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[see Russian original for figure] 



Fig. 5 
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[see Russian original for figure] 
Fig. 6 
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